Abstract
Introduction
gestating, lactating, or weaned (i.e. sows that have just weaned piglets and are between weaning 91 piglets and being bred for her next pregnancy), that had no evidence of a health condition that 92 would compromise their permanence in the swine herd. A cull sow was defined as an adult 93 female that was identified as a cull animal, which meant that it was to leave the farm in the next 94 load for the culling station. For this category, a visual assessment was not enough to identify 95 these animals as cull sows, which meant that the reasons for culling were based on decreased For nasal swab sampling, pigs were restrained using a snout snare, the swab was inserted into the 110 ventral passage of the nose and left for 3 seconds and then the same procedure was conducted 111 with the same swab for the other nasal cavity and placed in a dry tube. Following this, the fecal 112 sample was collected by the investigators using a sterile glove using digital palpation of the 113 rectum to remove feces which was then placed into sterile bags. Quality control and processing of the raw reads was performed using EDGE bioinformatic 158 platform version 1.5.1, as previously described [13] . Annotation of the trimmed merged reads to 159 the Greengenes reference database (08-2013 release) was performed using QIIME (quantitative 160 insights into microbial ecology) software package version 1.9.1 with a similarity threshold of 161 94%. Alpha and beta diversity analyses were conducted using the core_diveristy_analysis.py 162 script in QIIME. Samples with fewer than one hundred reads were removed from analyses.
163
Observed OTUs, PD Whole Tree, and Chao1 were calculated in QIIME and compared according 164 to sow health status (healthy, cull, compromised cull), and farm of origin (1-6) using Kruskal-
165
Wallis test with Dunn's post-hoc tests [14] in STATA/ version 14.2, College Texas, TX. Beta 166 diversity was assessed using weighted UniFrac within QIIME and tested using PERMANOVA.
167
Lastly, relative abundance data were analyzed using g-tests and p-values were FDR-corrected for 168 multiple hypothesis testing (group_significance.py QIIME script). Samples were considered 169 statistically different when the accompanying FDR-corrected p-value was < 0.05; and a tendency 170 was described as p-value > 0.05 and < 0.10. Nasal microbial diversity and composition
Results

186
There was no difference in alpha diversity indices between nasal pooled samples from 187 compromised, cull, and healthy sows using either Chao1 (χ2(2) = 1.997, p = 0.361), observed
188
OTUs (χ2(2) = 0.667, p = 0.716), or PD Whole Tree (χ2(2) = 1.985, p = 0.371; Table 2 ). Furthermore, nasal microbiota analysis revealed that the pools analyzed shared many of the same Overall, the diversity of the nasal microbiota was low compared to the gut microbiota ( on exploring the association between the nasal passage microbiota and detailed health and 321 production parameters at the animal or herd levels.
322
Interestingly, PCoA diversity showed that health status had a stronger influence on the nasal 
